Exact evaluation of DL energies between two planar surfaces per unit area
The one-dimensional nonlinear PB equation was solved to exactly calculate DL interaction energies between two planar surfaces per unit area (EDL) by using the method of Devereux and de Bruyn (1963) . Briefly, the nonlinear PB equation is written as
where ξ ( x   , κ is inverse Debye screening length and x is distance from an interacting planar surface) is dimensionless distance, Ψ is dimensionless potential, given by
where v is valence of ions in the electrolyte, e is charge of a proton, ψ is electrostatic potential in the double layer. Equation [S1] can be solved by using the following boundary conditions:
which correspond to the conditions:
where h is separation distance between the two planar surfaces. By integrating Equation [S1] once, the following equation can be obtained:
where C is an integration constant.
When both interacting planar surfaces are positively charged and the value of ψp is greater than ψd, the following expressions that describe the dimensional distance as a function of dimensionless potential can be derived from Equation [S5] for three ranges of C: expression has to be adopted to determine min  (i.e., the dimensionless distance at which the potential reaches minimum), given by 
where E represents the elliptic integral of the second kind,  DL E is the differential interaction energy when the separation distance is infinite, which is given by
If Ψmin was obtained using Equation [S6] (i.e., when Ψmin is located beyond the interacting surfaces), the following expression has to be used to calculate EDL: 
It should be noted that the aforementioned method can also be used to calculate EDL for ψp < ψd and for two negatively charged surfaces since the energy of a system can depend ultimately on neither the spatial coordinates of the system nor the sign conventions used to describe the system and surface charge (Devereux and de Bruyn, 1963) . where ɛ0 is the dielectric permittivity in vacuum, ɛ is the relative dielectric permittivity of solvent. Figure S1 . Calculated values of Upri, Umax, and Usec for a silica NP with different diameters inside a channel of 80 nm inner diameter at different ISs. The thickness of the channel (L) is 5 nm. , and U HR . U HR is hydration repulsion energy, which was calculated as l0P0exp (-h/l0) , where l0 is a characteristic decay length, taken as 0.17 nm (Pazmino et al., 2014) and P0 is a constant having the dimension of pressure, taken as 1.15×10 8 N/m 2 (Nabika et al., 2008) . 
